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1.3.1. List of cross cutting issues relevant to Professional Ethics, Gender, Human Values, Environment and 

Sustainability integrated into the Curriculum  

 

S. 

No. 

Progr

am 

Course  Semester Paper title & Chapters   Crosscutting 

Issues 

Page 

No. 

1 B.A. Political 

Science 

I DSC 1: Basic Concept in Political 

Science 

Chapter 8: Equality meanings and 

Kinds   

Human Values 1 

2 B.A. Political 

Science 

I Political Theory Paper II 

Unit 2: Liberalism  

Unit 3: Communitarianism and 

Multiculturalism  

Unit 4: Proponents of Secularism   

Human Values 3 

3 B.A. Political 

Science 

I OEC 1: Human Rights  

Unit 1:  Introduction of Human 

rights  

Unit 2: Human Rights and 

fundamental rights 

Human Values 5 

4 B.A. Kannada  I (NEP) AECC: Shalmala (ಶಾಲ್ಮಲಾ) 1- 

Unit 2: Prakruti (ಪ್ರಕೃತಿ)  

Unit 3: Balya (ಬಾಲ್ಯ)  

Human Values 

& 

Environment and 

Sustainability 

7 

5 B.A. Kannada II (NEP) AECC: Shalmala (ಶಾಲ್ಮಲಾ) 2- 

Unit 3: Priti (ಪ್ರೀತಿ) 

Human Values 8 

6 B.A. Kannada III (NEP) AECC: Shalmala (ಶಾಲ್ಮಲಾ) 3- 

Unit 1: Rastriyate (ರಾಷ್ಟ್ರೀಯತೆ) 
Unit 2: Krushi (ಕೃಷ್ಟ್) 

Human Values 

& 

Environment and 

Sustainability 

 

9 

7 B.A. Kannada IV (NEP) AECC: Shalmala (ಶಾಲ್ಮಲಾ) 4- 

Unit 1: Kayaka (ಕಾಯಕ) 

Unit 2: Badatana (ಬಡತನ) 

Human Values 

 

 

11 

8 B.Sc. Kannada II (NEP) AECC: Varada (ವರದಾ) 2- 

Unit 1: Jeevana Kale (ಜೀವನ ಕಲೆ)  

Human Values 

&  

Environment and 

12 
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Unit 2: Kanasu (ಕನಸು)  
Unit 3: Male (ಮಳ )ೆ 

Sustainability  

9 B.Sc. Kannada III (NEP) AECC: Varada (ವರದಾ) 3- 

Unit 1: Manaviyate (ಮಾನವೀಯತೆ)  
Unit 3: Vichar Kranti (ವಚಾರ 

ಕಾರಾಂತಿ)  

Human Values 

 

13 

10 B.Sc. Kannada IV (NEP) AECC: Varada (ವರದಾ) 4- 

Unit 1: Damanita Loka (ಧಮನಿತ 

ಲೆ ೀಕ)  

Unit 2:  Sahishnute (ಸಹಿಷ್ುುತೆ)  
Unit 3: Shree samanyana Baduku 

(ಶ್ರೀ ಸಾಮಾನಯನ ಬದುಕು) 

Human Values 

 

15  

11 B.Com

. 

Kannada III (NEP) AECC: ಮಲ್ಪ್ರಭಾ 3- 

Unit 3: Linga Samanate (ಲಾಂಗ 

ಸಮಾನತೆ) 
 

Gender  16 

12 B.Com

. 

Kannada IV (NEP) AECC: ಮಲ್ಪ್ರಭಾ 4- 

Unit 1: Kadalu (ಕಡಲ್ು) 
Unit 2: Sahabalve (ಸಹಬಾಳೆೆ ) 
Unit 3: Savu (ಸಾವು) 
 

Environment and 

Sustainability 

& 

Human Values 

 

17 

13 B.A./ 

B.Sc./

B.com 

Environm

ental 

Studies  

II (NEP) 

 

AECC: Environmental Studies  

Chapter 1: Introduction to 

environmental studies  

Chapter 2: Echosystem  

Chapter 3: Natural Resources  

Chapter 4: Biodiversity and 

conservation  

Chapter 5: Environmental pollution  

Chapter 6: Environmental policies 

and practices  

Chapter 7: Human communities and 

Environment and 

Sustainability 

18 
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the environment  

14 B.Sc. Botany  IV (NEP) 

 

DSCC: Ecology and Conservation 

Biology  

Chapter 3: Phytogeography & 

environmental issues 

Chapter 4: Biodiversity and its 

Conservation  

Environment and 

Sustainability 

20 

15 B.Sc. Physics  I (NEP) OEC-I: Energy Sources  

Unit 1: Introduction to energy 

sources  

Unit 2: Solar Energy and its 

application 

Unit 3: Wind energy harvesting and 

Ocean energy and energy from 

Biomass 

Environment and 

Sustainability 

23 

16 B.Sc. Physics  II (NEP) OEC-II: Climate Science  

Unit 1: Atmosphere  

Unit 2: Climate Science  

Unit 3: Global Climate change  

Environment and 

Sustainability 

24 

17 B.Sc. Chemistry II (NEP) DSCC-3: Chemistry Theory III 

Unit 4:  Analytical Chemistry- Water 

Analysis, Water treatment technology 

Environment and 

Sustainability 

25 

18 B.Sc. Chemistry V (NEP) DSC-11: Chemistry Theory XI 

Unit 4: Environmental Chemistry   

Environment and 

Sustainability 

28 

19 B.Sc. Chemistry VI (NEP) DSC-13: Chemistry Theory 13 

Unit 4: Green Chemistry  

Environment and 

Sustainability 

31 



Course 
No 

The coure POLITICAL SCIENCE in I semester has two paper spers (Paper I & I) for 06 eredits: 

Each paper bas 03 credits. Both the papern are compulsory. tils 

Course 

Type of 
Course 

DSCC 

Theory/ 
Practical 

Theory 

Credits 

B.A. Semester� I 

03 

Subject: POLITICAL SCIENCE 
Discipline Specific Course (DSC) 

Unit-I 

Course No. -1 (Paper No. I) 

Instruction 

hour per 
week 

03 

Total No. of Duration 
LecturesHours ofFum 

Semesse 

42 hrs 

Course Outcome (C0): 

After completion of course (No.l), students will be able to: 

co 2: Understand the the dynamics of politics. 

2hrs 

CO 3: Understand to inculcate the democratic spirit. 

Course No.1 (Paper-l): Tide of the Course (Paper-):BASIC CONCEPTS IN POLITICAL SCIENCE 

maty 

Aseument 
Marks 

Syllabus- Course 1: Title- BASIC CONCEPTS IN POLITICAL SCIENCE 

hapter-3 Civil Socicty Mcaning and Importance. 
Unit-Il 

40 

CO1 : Understand Political Science, theoretically and will gain knowledge to 
explain and analyze politics at large. 

Chapter -1 Mcaning of Politics, Nature, Scope and Importance of Political 
Science, Approaches to the study of Political Science, Emergence of the idea 
of Political Domain 

Chapter- 2 Meaning, Definitions and Elements of Stale, Difference between 
State and Government, Stale and Socicty, State and Association, Theoies of 
Sate- ldealist Theory, Liberal, Neo-Liberal Theory, Marxist and Gandhian 
Thcory of State. 

Sunatre 

Chupter-4 Emergence, Meuning and Characteristicsof Sovereignty 
and Law 

Asesscn 

Chapter-5 Kinds of Sovereignty: Austin's Concept of Sovereignty 
and Pluralistic Critique. 

t Marts 

60 

Total Hr: 42 

14 ho 

14 hn 

Total 

Marks 

100 

of the e courses are as u nder. 

1



Chapter- Theories of Sovereignty -Monistic, Pluralistic, 

Historical, Philosophical, Pluralism Theory, Challenges to the State 
Sovereignty in the age of Globalization. 
Unit-Ill 

Chapter-7 Liberty: Meaning and Kinds; Positive and Negative 
Chapter-8 Equality: Meaning and Kinds (Social, Economic and 
Political) 

Chapter-9 Power and Justice: Mcaning and kinds, Political 

Obligation: Nature and Theories. 

Books Recommended. 

14 hrs 

I. Political Theory: Ideas & Concepts, S. Ramswamy, Delhi,Macmillan, 2002. 
2. Modem Political Theory, S. P. Verma, New Delhi, Vikas, 1983. 

3. Principles of Modem, Political Science, JC Johri, Sterling Publishers Pvt. Ltd. 
1995. 

4 Principles of Political Science, AC Kapur, New Delhi, Sultan Chand and Sons, 
2004. 

5 Principles of Political Scicnce, N.N Agarwal, Vidya Bhushan, Vishnoo Bhawan, 
R. Chand & Co, New Delhi, 1998. 

6. Political Science Theory, S.C Pant, Prakashan Kendra, Lucknow, 1998. 

7. Political Science Theory, S. N Dubey, Lakshmi Narain Agarwal, Agr, 
2002. 

8 Principle of Modern Political Science, JC Johari, Sterling Publications, New 
York, 2009. 

9 Principles of Political Science, Anup Chand Kapur, S Chand & Co Lid, 2010. 

2



Course 
No 

Course 

Type of 
Course 

DSCO Theory 03 

Theory Credits 
Pratical 

(Unit-l 

Ch 

B.A. Semester- I 

Subject: POLITICAL SCIENCE 
Discipline Specific Course (DSC) 

Couse No.-2 (Paper Na. l1) 

Rights. 

David 

Instruction 
hour per 

weck 

Unit-| 

03 

Toal No of 
LeturcsHouns 

Scrnesicr 

Course No.2 (Paper-ll): Title of the Course (Paper-1) : POLITICAL THEORY 

After completion of course (No.2), students will be able to: 

42 hrs 

Course Outcome (CO): 

Datn 
of Eum 

2hrs 

CO 3: Reflect upon some of the important dcbales in Political Theory. 

Formatve 

Syllabus Course 2: Tide POLITICAL THEORY 

Chapter-1 Meaning. Nature and Importance of Theory and 
Political Theory, Traditional Approaches to Political Theory 
Nomative, Historical, Philosophical, Institutional 

Chapter4 Liberalism: J.S Mill 

Chapter-5 Nco- Liberalism: Rawls 
Chapter-6 Libertarianism: Nozick 

CO 1: Understand he nature and relevance of Political Theory. 
CO 2: Understand he different concepts like Liberty, Equality, Justice and 

Cmpalical System and Maxian Approach. 
Modem Approaches Behavioral, Post-Behavioral, 

40 

Chapter-3 Relevance of Political Theory, Decline and Resurgence 
of Political Theory 

Surnatne Iotal 
Mark 

Assancn 
tMarks 

60 

Total H: 42 

14 brs 

14 hrs 

100 

3



lInit-1| 

Chapter-7 Communitarianism and Multiculturalism: Indian 
perspective, Colonial Discourse and Post Colonialism, Post 
Colonial Response and its Limitations 
Chapter-8 Proponents of Secularism 

Bhargav. 
Chapter-9 Critics of Secularism: Ashish Nandy, TN. Madan, 
S.N. Balagangadhara 

Books recommended 

1. 

5 

Nchru, Gandhi, Rajiv 

6 

4 Bryson V, Feminist political Theory, Macmillan, London, 1992. 

Ahmed. V, Theory: Classes, Nations Literatures.: Verso, London, 1992, 
Arendt. H, On Revolution, Viking, New York, 1963 

3. Asherof. B, The Post-Colonial Studies Reader, Rout ledge London, 199s 

14 hrs 

2002 
Christopher Butler. Postmodernism: A very Short Introduction, 0UP Oxford, 

Christopher Norris, The Truth about Postmodernism.: Wiley- Blackwell, New 
Jersey, 1993 

1. Connolly. W, ldentity/Difference: Democratic Negotiations, Cornell University 
Press, NY, 1991 

8 Edward Said, Orientalism, Panthcon Books, New York, 1978. 
9. Elshtain. J. B, Public Man, Private Man: women in Social and Political Thought. 

Princeton University Press, Princeton NJ, 1981 
10. Fanon, F. Black skin, white Masks, translated by C. L. Markham, Grove Press, 

New York, 1967 
IL Jean Francis ILyotard. The Postumodern Condition- A report on Knowledge. 

Parris. Minuit, 1979. 
12. Balagangadhara, S.N., and Jakob De Roover, "The Secular State and "Religious 

Conflict: Liberal neutrality and the Indian Case of Pluralism". The Journal of 
Political Philosophy 15, no. 1: 67-92, 2007. 

13. Bhargava, Rajeev. ed. Secularism and Its Critics, Oxford University Press, New 
Delhi, 1998. 

14. Veena Das, Dipankar Gupta and Patricia. eds.. Tradition, Pluralisn and 
ldentity, Uberoi New Delhi, 1999. 

15 Nehu, Jawaharlal. 1946. The Discovery of India. Jawaharlal Nehru Memoral 
Fund, Oxford University Press, New Delhi, 1988 

16 Rochana Bajpai, The eonceptual vocabularies of' secularism and minority rights in India, Journal of Political ldeologies, 2002. 

4



Course 
No. 

OEC-1 

Type of 
Course 

OEC 

Theary / Credits 
Patial 

Theory 03 

Unit-1 

BA, Semester-| 

Subject: IIUMAN RIGIHTS 
Opea Elective Course (OEC-1) 

(OEC for other studests) 

1ait-11 

Instruction 
bour pet 

weck 

OEC-1: Tile of the Course:HUMAN RIGHTS 

03 

Ater completion of course, students will be able to: 

42 hrs 

ous ofEum 

Course Outcome (CO): 

Duration 

2hrs 40 

Surnatine Total 
Marks AsscSmn 

Marks 

CO 1. Explain the basic concept of Human Rights and its various formulations. 
CO 2.Have necessary knowledge and skills for analyzing, interpreting, and applying the 
Human Rights standards and sensitize them to the issucs. 

Co 3. Develop ability to critically analyse Human Rights situations around them. 

Sylabus OEC: Tile HUMAN RIGHTS 

|Chapter-1 Mcaning, nature, scope and Classification of Human Rights 

Chapter-2 Tie Human Rights of Fist generation (Civil and Potcnt 
Rights), Second generation (Economic, Social and Cultural Rights), Thid 

eneration (Collective Rights) und Fourth generation (Subjective Rights) 
Chapter-3 Universal Declaration of Human Rights 

Chupter-4. luman Rights and Fundamental Rights, undamental Right 
and Fundamental Duties in India 

60 

Chapter- 5. National Human Rights Commission (NHRC) - Composition 
and its function. 

Chapler-6. Kamataka State Human Rights Commissions (KSHRCs) 
- Composition and its functions. 

100 

Total Hrs: 

42 

14 hrs 

14 hrs 

5



Unit-UI 

Chapter-7 National Commission and Committees for SCsSTs, Minoritics 
Commission, Women Commission 
Chapter-8 Major issues and concerns oflHuman Rights- Discrimination and 
violence against women, children, Dalits and Minorities, Trafficking, Child 
Labour and Bonded Labour 

|Chupter-9 Challenges to Human Rights 

Books recornmended 
1. Baxi Upendra (ed.), The Right to be Hurnan, Lancer International, Crawfod, New 

Delhi, 1987. 
2. Jamested.), The Rights of Pcople, Oxford, New York, 1988. 
3. Craston, M. What are Human Rights, Bodely Head, London, 1973 

4. Rhonda L.Callaway& Julie Harelson- Stephcns,"lIntem 
5. Janusz Symonides,"Hunan Rights Concept and Standards", Rawat Publications, 

New Delhi, 2019. 
6. Sunil Deshta and KiranDeshta,"Fundamental Hunan Rights", Decep and 

7. 

14 brs 

elhi 201u 

'zAAvUkl", YkgMr PEAoI PeskzlAIL zlgh Aql2015. 
ZE weEADEI 

2005. 

8. Donclly, Jack and Rhoda Howard (ed.), Intcrnational Handbook of Human Rights, 

Westport, Connccticut: Grecnwood Press, 1987. 
9. Donclly, Jack, Universal Human Rights in Theory and Prctice, New Delhi, Manas, 

10. Dr.Tpan Biswal, "Human Rights Gender and Environment", Viva Books Private 

Limitcd Publishers, New Delhi 2006 
11. Satya.P. Kanan, "Human Rights Evolution and Development", Wisdom Press, New 

Delhi 2012. 
12 Gerwith, Human Rights: Essays on Justification and Application, University of 

Chicago Press, Chicago, 1982. 
13. Khan, Mumtaz Ali, Human Rights and the Dalits, Uppal Publishing House, Newv 

Delli, 1995. 
14, V.T,Patil,"Human Rights Devclopments in South Asia", Authors Press Publishers, 

Delhi 2003. 
15. Dr.S.K. Gupla, "Statewise Comprehensive Information on Human Right Violation", 

Published by ALP Books, Delhi. 2009 
16. Acharya, B.C. A Handbook of Wome;s Human Rights, Wisdom Press, New Delhi, 

2011. 
17, South Asia Human Rights Documentation Centre, Introducing Hunman Rights 

Oxford, New Delhi, 2006. 
IS.Lillich, R. International Hunan Rights: Law Policy and Practice, Bosto: Litle 

Brown and Co.1991 2HEdn. 
19 CdkoElzPL EAC gACISEI211. VAA, AYAzll CE- AzPyl R JZ. 

a°,, AEN "PUN MAZIDPx EAIEr SAl 20 EArAILA 

temational Human Rights". 

Published by viva books private limited, New Del 

6



Name of Course (Subject) : Kannada 

B.A./8.Music/B.VA / B.Sc. Hotel Management/ BTTM/ BSW 
Semester - I 

Course Type of ll1eory / 
No. Course Practical 

Course-
AECC Theory 01 

Sub.lcct: Kn 1111nda 
Ability l~nlumccmcnt Compulsory Course (Al~CC) 

AECC-1 

Credits Instruction Totul No. of Duration 
hour per Lectures/Hours of Exam 

week / Semester 

03 03 42 hrs 2hrs 

Title of the AECC: 5~,~ l'Ji).m> .:::li:l- ~m.rc::i-0 
"' , t\ e 

Course Outcome (CO): 

After completion of course -1, students will be able to: 

Pormative Summati ve 
Assessment Assessmen 

Marks I Marks 

40 60 

CO 1 : 5~~c:;; 2;J<l~o:i:, 2.39~rMo:i:, cE03rl9 .:::!Ouloi) o5clM ;?Juot~ij .;:3ePQn3TI~ .::lOZZuJI ~eiCl/.010. \ 

CO 2 : 5;;:iJ::3 2;J<l~o:i:, o:Ju2.de;;:i Oc:J~ 7'19 ~v .::Je,ulo:i:,dr.>oDli .::i.::ir< M.::lrl9 2.:3~~rM® c5o3ti~ 
... c.;; il c;i 't' 

M~rb3.::3 . ..,, ..,, 
co 3 : 2;J<l.m> 23(:)~oir.>odd, edd~o:i)J;) ij(\)~ra 2;J<l~oii 23(:)~ e:!'Qzioi)~d ~~ ~~~d. 

CO 4 : ~~~ii9 .::lOuloii o5clM e~rl9 .::3ePQi~o:i:, eo~ erooe3clro~c3.\ 

co 5 : ~2.de~ 5~~~ ;?Jufu36 M.::lrl9 ~~ .::Jouloii~ru~c3. 

Total 
Marks 

100 

Syllabus- AECC 1: Title- 5~-l.a ~~ .dsu-~e.,ec,.,-C"l Total Hrs: 42 

Unit-I 5~-l.a ~~-~ll-tao3c3 14 hrs 

1. 5.:)0uZ;;lwJc:Ji"\F ( C,~ 2jJ<li"\i"\'it\l) : ~ec::i2;;10ll 

2. .::lo.::l~d3d (c,~ ~rlrle,;l,)) :.:::lo.::l 

3. ~~al. 5~-l.~ 2;:17'1~ : '5 . .::i. ~2trn (~e&l~) 

4. ;:Eio;m,;t:3 c:)~e ~~ ... : 5:l.:30.::l:l (5.:)3) 

Unit-ll(§~l 14 hrs 

1. w)~ oern~ : .::D • .;.c'5. (uwcv) 

2. zj9rt) : z;3eoe, (5~(\)) 

3. ~e~ .;:s:i~ ~~ : ~odcvu ~.j (~e&i(\)) 

4. ~cb~dr.>ocie ~~e : cvuliel!/ a3rl~ (~e&i~) 

Unit-III me.,u 14 hrs 

I. do~cvu 5;:i3 : 23~~;:ied ~l;c);;i (ij;;i3) 

2. z;3o-6- 23r:aro (e3e~~cdd ~~ ~rl) : ero.:;m~e 

3. moQe : e.3~110ai~ Oc)~l;c) (5cl) 
V ra ' 

Books recommended. 
1. 5cdJ.r:a ;?Jcloo36 wo~ : do.~e. c:mn~ 
2. ~~ncd..i.d moo36 

wo~ : .::>d' . .::>;i:t.1!k~f\Mu.:1 

3. lioMe~ : 5:i;;jo~ ee;i~odcd ~oqj 

4. 5cdJ.r:a ;?Jcloo3
6 

2-30~ : 3,;fj.). 1ru~0uo±i 

4 

7



B.A./8.Music/B.VA / B.Sc. Hotel Management/ BTTM/ BSW 
.,Semester - II 

SubJect: .KANNADA 
Ability Enhancement Compulsory Course (AECC) 

AECC-2 

Course Type of 1l1eory / Credits Instrnction Total No. of 

No. Course Practical hour per Lectures/Hours 
week / Semester 

Course-
02 AECC Theory 03 03 42 hrs 

Title of the Course : 5~-lti ~~ ol:1~0- ~e,;,em-.!> 

Course Outcome (CO): 

After completion of course, students will be able to: 

CO 1 : ~&>~d t.,.d.), l~~'-'g lm)AA ZJd.::$rMo:b1'b-t d.r.,(p.!JMe.i~~Q. 

CO 2 Ml~-1'b~o:b~-l -~03J ~O.:$c::b4 ailtt.!J~~~d.). 

CO 3 ~5;1c,~~ ;idif~~1'!M ~e~. ~.:m~s ~r:!megal) ~e~. 

CO 4 ~Q ~~5 ~~ ~rt'a ~OQ~d.). 

co s ~~ ~w0~c::b4 t39.!J~e.i~~d.) 

Duration 
of Exam 

2hrs 

Formative Summative 
Assessment 

Assessment Marks 
Marks 

40 60 

Total 
Marks 

100 

Syllabus- AECC- 2: Title- 5~4ti ~~ crleu-mic.,ec:ra--' Total Hrs: 42 

Unit-I ~rl.3~5d~ 14 hrs 

1. f\d~ c::i;:;md ~e~~ 
.J e. : b~(VC)~ ~OecP (3~ii::ld) 

2. ~Me tJOO : w~.w~. b.:.i~'Ocl~ ('dc::i3) 

3. 23u11.;e'dd~ ~~ ~oi.; : m)reeog 23(0~ ( ~e ~cd) 

4. c:::i 0~ ~one ~eO" : e~oe~ ~ii!iFcle~ ('dq3) 

Unit-11:::l~~ 14 hrs 

l. o5 ~o:b z.;y. ~ · ,'( ""'"' ..-..r<, m)~;:;mc:).) ero:,.om,o (~tJod) 
• c:! v c.:;; • 

2. z;;c,d3d ~~2ti/ 23u_; .:.16.:.1~ : eo2.Se~O" (1cie~t ;:;mj'-3) 

3. 112ti~ : 2t.02J~ e~dz.3o~ 
ca 

4. c:).) e oir.l e e:, ~ : wW'. (VC)iic:3e~ ('dq3) 

Unit-ID ~p1 14 hrs 

1. 2-.,oom~ acsS,!JcsSO : ~-w~. e00,!JOffi~c:).} 

2. c:3..r.Jet~~<l ®®~~ y.;o±> 2JOQ~d~ : ~- e.;io~e~ 

3. y~ 2-.,od) ~~cme? : wOoi' ~cSJ' (e~. ~.w.w~.) 

4. ~11,~cd z.3e.;i:)c:3 : ftJ~~oiio:b
6 

('dw3) 

Books recommended. 
o. 23u;i.;e'6dra 2-.,oct, ;r;J~?j, ~or:p~ : '6~-l~ ;:;m&i-3

6 
eoue!c:).) 

!J. ciebewud : m)23eog 23cJ-l 

a. ZZun.;{''ddra ~:3:) 23u~rod : nc::ie~ ood{'~d 
.J 

~- ~el~d) ~~11 : ~-w~. ~d~o~~c:).) 

~- 23eJ~ : z.:l .w~. ~c:;1d)9~ 

e... ~ru(VC)~ ~O~c;ld ~m)d) 3~rodl'it,;b : e.m),;:3{', ou~Q{'~ c::b1'd ~c:;1c=d, 2-So;ie.Vc)d) 

5 
8



, l(arnMak University, Dhanvad 
l·our Y~:trs Uiidcr Grnduntc Progrnn, ·in Knnnada for B./\. (I Ions.) 

Efl'cctivl) from 2021-22 
- /\ ECC --

Scm Typ~ or Theory/ lnstructio11 Totnl Duration Sun111 111 t Fornwl i vo 
Co11rsc Prac tica l hou r per hours ol' or bum /\~SCSS lllC ivc 

week Syllabus 111 M11rk :1 Assess 

/ Sem 111c11t 
Mnrks 

- - - -
Ill I\ ECC Theory 

04 hrs 42 02 hrs 40 60 
- - - --- - - --- -

- DSC' Th1.:or ):'_ 04 hrs 42 02 hrs 40 60 - ---
DSC ~ Ort__ 04 hrs 42 02 hrs 40 60 -- - ---
OEC Thcor:,, 04 hrs 42 02 hrs 40 60 - - --

IV 
I 

I\ ECC Theory I 

04 hrs 42 02 hrs 40 60 
--

-- DSC ~ ~2!:L 04 hrs 42 02 hrs 40 60 , ___ 
- DSC The~ 04 hrs 421 02 hrs 40 60 

OEC Theory 04 hrs 42 02 hrs 40 60 

Details of the other Semesters will be given later 

Student shall choose two AECC, out of which Kannada as AECC is mandatory. 

Co urse Type of Theory/ 
No. Course Practical 

Cours<'-
AECC Theory 

03 

Name of Course (Subject) : Kannada 

B.A. Semester - ILL 

Suhj<'cl: Kannada 

AL>ilil Y.,.,[nhanc.e.mcnl Co mpuhory_Coursc (AECC) 

AECC-111 

Credits Instruction Total No. of Duration 
hour per Lectures/Hours ofExam 

week / Semester 

03 03 42 hrs 2hrs 

Course Outcome (CO): 

After completion of course -1, students will be able to: 

: c::i0u OFKQ~ 0u~.::kc:.ti KWM!,,\'l30. 
0 1 M ~ _.:,.> tJ -vJ 

Formative 
Assessment 

Marks 

40 

,.- -
Tot[!! 

Mnrks 

100 

100 

100 

100 

100 

100 

100 

100 

Summativc 

Assess men 
t Marks 

60 

Credits 

03 

03 

03 

03 

03 

03 

03 

03 

Total 
Marks 

100 

co 1 

CO2 : y::3)F . 2:3v_;-~3, c:;oq:S- ~oK~Kv~-{ c:))C'O c:mr,1,:;~o:ti;:;m1' c:))~om~. ~~°'J./' O)~omc:1 e~~1 

~dJ~M~,1d. 

(03 

(04 

cos 

· ~ dr.:)'6 c!.it1oi'cloDn mm~~~d c:tc1.r.l~z;;u;::S ~ci)zd. 
• __, -· =1,, ' ~ 

.,,J_,0.,. _T;:" r•:-'~~-~w ~ 9~d3w oN1;:, ;)eJv,OF/19~ ~~3d. 
,...,:::/:::; ~ ' "'~"i""':,.,,JV .... ("J ry t,) • '1"''"' :.., I f"""'l ..J 

"6 -:.- off5 ::;~w~:lw "!:) r3 :Y:J i:rh·,o~ri wQ OF119 1i-:BFol'lm ~z.".J:,j o ~w.w211)~d. 
I, w ~ t_,' ' V Q ' u ~ 

2 
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I 
: 
I 

I 
- Tot;1I Hrs: 42 Syllabus- AECC lll: Title- ig~.i.!'l ~~ i!'.l,!l{'1ll~

11
m-i ___ 

12 hrs 
I ~~~- l m~~~j 

,----

i~_ps ml~~®~o35 1~~ : a.~e1. ,:-,DKmiw 
\. 

2. ~~Ku ~~i:3m : ~;j~ 
3. ~~3 ~~ (~Q) : 2J~c:SOD~ ~~ .:.UN 

10 hrs ~~~-ll ~~ el 

0. c=-3~1'~~~1'1 : ~c:50~ 
;), MNJOod 3~.M : NC>rl('n irl~ci o.J 
R. ~ec:S.)~ rrudwu wu2Jd : 2.,om ~('~~ 

.pl~! -III 5ed to hrs 
o. c=.3<5~NC>~ 2j3u~.::.ua Medr.>ci : c::lOc::l ..JI 

..JI ;), '5NC>F~'5 ~cie~5 Z;.:;c:;l.:jd 5~r{t;b 
(~ ooo oo zj)wt ~too~) 

I 
R. ~d~ dOa 5'6~0" '8. tTcle);) : Mei:$ ~t;)wc=3~ c::i 

~~~ IV ~oumF' 
10 hrs o. NC)~e~ t..ldo.m3e~ : ~.w;:t. ~.::Smdo!J ..JI ...,.., !>. ~~1\ea : d .OD. ~eo9 

R. c5Jcl~ae.3~oc::l a~~r{t;b : 
o. wN" .'8. a:c::l.)c:S.)oao:1:>6 ;). '6. ~~3u 

""' 

t 
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• f 
~111,Jt 11 .h \ \ 'i \ 11 ,\ 

,\hllih F 11l1.11111•11 11 11 1, 111upuh•1t, < 11 ,,l (\I ('( ) 

Al (T IV ( ~ 

- - . ·-- -----~ - -- ~ ... - --- - ----
Course 

No. 

Courst-

Typ~ of 
Course 

11,ct'l':V / 
Prnl·tkul 

C'n:dils 

04 -; AECC Theory 03 

- Tllk' o( the Cout sc . v~~d ~.~ -.·i:1
0 

ln~1r UC\ ioll 

tr per 'hot 
w eek 

------
)3 

Tutlll No, of 
Lectures/I lours 

/ Semester 

---
42 hrs 

Course ?utcome (CO): 
.. I 

After completion 9f-e9u~·s~. students will be able to: 
~ . ' ',: : .. ~.-: _· ~ . . 

IJ11rat ion 
of E,11111 

---
· 21ml 

· co 1 . : ~~yPt(t;,~ · 5uci)3d ~333 e:!>Dw'tl/\ C3:lQd~ · wrro~ ~~:QO~clr'~3~ . 
• , , , . i;j I, [~ .-.J ..I. 

-- ---
~- -

Summ;iti vc Total 
F11rnwnvc Marks. 

/\li~C~~mcnl J\ •~l'~<111c11I 
Mnrk, Mark i ---__,__ 

40 60 100 

c9 2 : ·~0-:b~~~-~.J~;:j';;3or.J ~c~ ~ru10.,- :_ 
. : . CO ~-.. : _ 'r..i~~i ~~m __ Oc)e>g 6• ~ct) 1~q;i)3.i. -~~-~~~n'6$cmod a.rcie.:iKz.>~doz.> ec~ ;t.r.iw~d . 

. co_ 4 : w~:!~ -_.~o~~: ;::mfu~i~-& _e~~'t~o6 wCTcJ.tpf~e-16 e:io~.-d)w z.>dJ~c:5 Qe.:J ~'<)~~rl 
, .• _-, ',- ~ • , • • __ ._._ · - ·-.1 • • • , • t_ ~ ,· M , ~ - U _. .•. ,, . , 

_· ~~- cos_ : · ~~~o3,.}~i(c)~ -~~~~62J e:i_c~ -~~10> ·. 
. - .. . . . . .... . \ - ~ . '· - - ~ ... ~~---· "-,· ' .. .. 

-"· ..... 

_ .. , , :
1
_ · • · ·• SyHallus- ,AE<:G:-.·~.: JJtlf ~~~t:3 -~~ ~t:Is-~~~~-=-~ : .. 

.... -# .~ ' ,:, ,~- • ' • •• (, \ "':· : • • ,. ·' 

Total Hrs: 42 .. -
12 hrs 

. .._ _ ~-<_ ~. ~Ol:i51 .. ~?~?Q.lJd ~~~~dd e:,~ .j~~K~ : .... :· .. ,> ··· 
~ _ .. ~' ·I) 2J~~rg 2) ~e,~ ~0~0-1)0 3) eo~~o . 23'~~ci)6 4f ¾r.)9 ~o'5~ . ~ .. ~~-: 

, , : r.J. dr.:ez.5 (aQ) - ~d.;egci) ·:_ ·--~ ., . . · ,., · _ _ .. ·· -. , -·· · · _· ., 

-- > -· . ~- 55,?,d iei7~~t: 5u00)5d 5u~~-2;:,~~ "cii'lJ-;-.wt'. cW7'~'cleoo~~~ 1 
10 hrs 

r ·, 

' 

... , : 

~U~-IJI 5,m , ·-.. _ -.;--· ,,--· 10 hrs 
.. 

- >e:;.~ 5cieJ N~~O~f (~~3) ~;zj~"~e-9_ }re.~ '-: _~·:·>:. ·-: , _, 
. . -· : ~;- ~~reJ cm~~~-eQ ~e>~o:b ~ -~~vo ~raF.~ · · .. :· ·. 
, e: c,'Cc)e>- -tJ~e,on ~~~~~ (~~3) _ .. 

. .. 

' 
r 

.:.·· ~U~-IV ~o6dra ·· ·· . ' · 10 hrs 
. . ' 

·e:,. _e:,QJc>e~n~~ t,irn~6 - .~otJ~ e:;~?_ido~ - " 
... ' ~ .. ' '\ 

· e. tJO~~no.t ~ee.m . .. - ·- ·· ... • ,. 
t) t.)d~d .tJ1~oi) ·~o~· c3eA>~d~ ~d~e rj~~ - PJc)Vtl;!w<EeeJ tlr.>e~~d 

2) tJdm~o~d.) '6~ ~'6~r'~~ rjdr'.:i - ~.w;rt. Mli~d _ 

3) 3c)C,e:i,o~~ e:;~wt~~r~~fl&.:,~ cJCZOixl.~d - W~Cu~ 

L~4:!...)~t.J=--=~:.:u:.....:~~Oj:.6:.:.~=~-!:..:ilJ:.Z:.:~_:._-__:·_c,~~~~i.;'fJ_~_·,_w...:.."rl_~_N ______ __._ _____ _L ___ --:_ -
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B.Sc. /BCA/ BASLP / B.Sc.(Paper & Pulp) (Hons.) 

Semester-,JI 

Subject: '1<ANNADA 

Ability Enhancement Compulsory Course (AECC) 

AECC-2 

Course Type of Theory/ Credits Instruction Total No. of 
No. Course Practical hour per Lectures/Hours 

week / Semester 

Course-
02 AECC Theory 03 03 42 hrs 

Title of the Course: 5~i3 ~~ ~t:$:i- c::!dm-~ 

Course Outcome (CO): 

After completion of course, students will be able to: 

CO 1 : 5cil.i~ NC>~ c,l:,G :::lo1i ~o~ .3~~',(~o:bc,l:i.i .:i1o~~t:b. 

CO2 .:3e1m~ :::loueQNC>3
6
5 .:i.::b~r3

6
5 c:t~Mec::l~c,l:i.i. z39~~t:b. 

CO 3 1~cil!iee.,3_ ~~.::1J ;:ra.::b~p~e;lc,l:i-t z39~~t:b. 

CO 4 :::lc:tG1 ~~; ~~ N~r~ ~ot:b~t:b. 

CO 5 5cili!d~ ~~5 ~~e.,li' ~e~cil ~~e.,il awM croct.::b~w::f ~ot:b~t:b. 

Syllabus- AECC- 2: Title- 5~-tti ~m ~t:$:i-c::!dm-~ 

Unit-I Z;3 ~c::!~ 5d 

I. OJ./c)e/i~rl~ .:03 (e:1~ fticl71) : ci~rm oei~~~ 

2. eu~~e.i (c!b~ao:3.) ci$;;je.x, : de;;jciS..r.Kb .;;l)awOe;;j 

3. .;;l)Oa)~.;;l)ci$ 57A (t,o:3.) ~Ii) : ~.c:i.~. 
e o 

4. ~9ciS zJo~o (e:13oq3 e:,o:3.) ~11) : ~o~ ffi:lZJ9od 
o e o 

Unit-II~ m 
I. e:i~ciS ;;j23ci$11e.ti : e:,~~71 

2. ~cbociS ociS,;b : c::maiciS c!il~oa (3~e0d) 
..., <-I 

Duration 
ofExam 

2hrs 

3. 0571 e.x, Ii ci$,;b71 e.ti : w.w~. ~~FOt>w" (~2JOQ) 

4. m>,?J~ 3 o d;;j e.ti ( e:, ~ 2;Tc)11) : e:i~: c?J. 2;Tc)d~eoec:i 

Unit-III ~ c; 
I. Qudwc>r:eo~ w.:i9me> : 2.Jcv.tc:ieo orec:i 

2. .j,)3 .j,),J 2Jd~ . ,;b~ air.)e3oiJc)d 
• tJ 

3. ZJ/ eod we>CM ~~ (eo:3.) ~Ii): ai. m>ro:J~qj 
~ M 0 

4. .j,)3 .j,)~ ®o:fuid : o:fu.e:10". e:ici$o3~~F 
..II 

Books recommended. 
o. o~Fwo zzciS~e;;jciS : &:3wnea oi~~.;;l)F 

~- z.3~9-) e0y(e.ti : w.wr:1. ~.;FOt>w" 

~- eJ~;;jo:mlid ;;j23~0c)dd:) : 2J~;;jieoe, e3011w.,d:) 

~ - 2Jd eog w~anr., ~~ : ai. m>ro:J~qj 

!J'l. o.1).)71Q.;;l)F .j,)~ m>o:.i3zj d~FciS : -&e.;F~qj a)3F5.r.ieW 

Formative 
Assessment 

Marks 

40 

Common for all 04-Year UG Programmes 

Summative Total 

Assessment Marks 

Marks 

60 100 

Total Hrs: 42 

14 hrs 

14 hrs 

14 hrs 

5 
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Karnatak University, Dharwad , 
I, y U 1 -, 1 

. I(' 1111 ,1ll 'l for B.Sc. (I Ions.) ·om c~ns m er (, nH uat c Program 111 c1 ' (. 

El'lc.:ct ivc from 2021-22 

-- -- - /\ l'C'l' ---- -
Sein Type of Theory/ l11stn1<.: lio11 'l'ut11I l)11rnl ion Formative S11 n11m t 

Course hom per hours ol' ol' 1-;;x ,1111 t\ !IRl.:H :II II C lvt; 

Pract ic11I 11I M111k3 
week Sylla hwi t\nuc,rn 

II ICIII 
/ Se111 Mark11 

-
- -

Ill /\ECC Theory 04 hrs 42 02 hr~ 40 60 
I--- - - - -

IV /\ECC Theory 04 hrs 42 02 hrs 40 60 
-- --------- - -

Details of the other Semesters will be given later 

Student shall choose two AECC, out of which Kannada as AECC is mandatory. 

Course Type of Theory/ 

Name of Course (Subject) : K::inn;ula 

B.Sc. Semester -__!!D 

Suhjcc t: Kannada 
Ability Enhanceme nt Compulsory Course (AECC) 

AECC-111 

Credits Instruction Total No. of Duration Formati ve 

Total Crcdi1 :1 
Marb 

100 OJ 

100 OJ 
-

Summativc Total 
No . Course Practical hour per Lectures/Hours of Exam Assessment 

Assessmen Marks 

week / Semester Marks 
t Marks 

Course-
AECC Theory 03 03 42 hrs 2hrs 40 60 100 

03 

Title of the AECC· 5....,, d QC:W ;;;jB - wCc::8-).. • ('J-t ' 6 

Course Outcome (CO): 

After completion of course -1, students will be able to: 

CO 1 : o::lmf~rlifJ~ ~~~~~.,_ ~~~~~.,_1\ ~ra).:::l ~.:::!~ ~ci)1t3. 

co 2 : 6~J.t3 :=wooj!)d ~~NO~ t,MfJ e~~~~~Ood o::im!)~rMrl 'do:b;:3 Q~rd ~t,• wOW C:70~ 

~t5:l3d. 
J 

co 3 : 'd~~ :m~-~~:d t..~· - wo~dd oo~l-3o:b~ dew o::it3~~1ifJ ::mo::l°"~ t.50~ eo~m~cl. 

co ,i : ~~t..ill ;:3,mo~ ~cl ~m.:::l ~e.>6 ~.~,:l'.b.:::l ~~ e~~.Q_:l'.b.:::l ~~~::. cic;~jd. 
0 M e/ ~q' ~... ..J .,._. U -> 

CO 5 : o::i~~ ~~ ;!w oo~,d ::lowm;llifJ eOo::lMoOn ~~w~~~ ~1i,jM~3d. 
q, J :, .,..., V-> 

Total Hrs: 42 

12 hrs 

- ---- ------------------- ---· ---
2 
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--- --=-=--~----~~- ~---- ~~-----~- ---:=-=.;.-G) ot;:..:ew 5.1w~~G ..::) w~ wooo .,.) cO:Jt.J~m "'...,.,.-
~- ~~.,o ~t~ 5~0i) - ~~O:! ~~~ 

.piu~-ll s~~ 10 hrs 

0. UU~~ C:SOiTc) - ~~~ ~~c e:,~ 7;vn 
j_ ~LINJ.csS ~c3N<)~ - O~-ed o~m>o,.) 
a. csS~-tcioiiu wui:i) Mfw - ~-o::l~. ~~~~ 

10 hrs 

0. _, .. - a'.;U'. Nd~C~ro)d 

-'· w:i&itJ ~~ 33:!;w .... ~ 
- ~~~~ rzu9 

~ 

~- ~ocm ~~ - tci:;:> ~~eb 
10 hrs 

0. ~ !c)~5~i:1 ci,7)00:,0l) ~~d~F~ - ~c::i:>t=Sod o!J.::S ~ ,, 
j_ ~Md t,)c:SFi5N ~~ ~lxi9 - ~&t>

6 
o::i-::J' · 

a. ~Mdci 59 - ~[c)F~og ~~~~ 

3 

14



Course 
No . 

Coursc-
04 

Type of 
Course 

AECC 

Theory / 
Praclirnl 

Theory 

B.Sc. Scmc~kr - IV 

S11hjcrt : l<ANNADA . . , 
Ability li:11ha11ct•111c11I ( 'o111 pulsory Course (;\Ii.CC) 

1\lt:CC-IY 

Cml~; l 1~·uc1 ioo ~ ,(01~ Nn, uf 
hour per Lt.:c lurcs/1 lourH 

week / Semester 

03 03 42 hrs 

Course Outcome (CO): 

D11rnlion 
of Exam 

2hrs 

After completion of course, students will be able to: 

Furrnal ivc 
;\~11c11:11ncnl 

Mark~ 

40 

CO 1 : ~~~~ ~o,~jd t.it:M~ ;!:lQ<)dt<l;i~~ ru;,rn~xJ e~Q<)wr:3c;grl mili~ ~o~~/J)3a!O. ~ ~ ._. l '..:J ..,_. 

co 2 : m~~~ ~ods;M mioo~i e~~es~woo eo~ro~t3. 

co 3 : ~~ ~~~dd ~i;lf"s~~ ee~ru;;o . ... 
CO 4 : ~oo~~ .::M~e~~~o~rl mi~~s ~de>~~ ~dMe,;!~~t::3. 

Suinnw li vc 

A11scssmcnl 
Marb 

60 

CO 5 : ~o~mJ ~rtd~ z:.~mi~~0d t.im~ii~'1lib!t::3. eod ~e.:ic::l ~ti~ .:im
0
~rii~rl mi.:Li'1l~

0
d tJm'C~ ~Ml M~rb~t::3. Cl) ,j ....:, 

Totnl 
Marks 

100 

Syllabus- AECC- IV : Title- 5~<(ci ~~ ~t=t-.3dtw-'Q Totat Hrs: 42 
o;,ws-1 o~NZ ~e~ 12 hrs 

I. i:;ei.!id - -- - u.:>wo~ -
Cl J, _, 

- ~ -c:)~. N~d e ffic3:led I 2. ;i~e~c::i~ N.;:D2~' ,d 
3. o5~d~m (5~~) "'n w 

- m. N~~oii~ c3:lWW<)~ 
w <J 

C:,W5-2 ~~~~ 10 hrs • r.i 

1. i:;~ruc)~l!j c3:l~c:rue;c:jc3c:Sd .e$dreu(;)F' ~~c:;1:'l w ' 

2. 5~ ~d tie~ci>O$ - 5.~. 1J.)2r.ifcJ 

\ 

~ ~ 

3. ~c3:lNOJJ ~o;::l, _; - c::i2,;i~ • .;ii~ru~.;:)) c,:l ~e) w 

~e.35-3 ~~ ~ti.i~~o~ ZJm~ 10 hrs 
W30uci~c:J ~c.l~d 5Qc1 5~~d ea% ;Bil - .... 4. 
~~e,r3 c3:lOTlc3:l - ~Al c:3o'ili3ei5 t:)(X).)1)0ffil0 ,.r' 5. e -" 

6. e5.ftlrnd w 
2 dod.) e;:w~ur3

6 
rwot;)e c:i.i~oo~~i'\ ~~'36 ase~q - zsogJ.k0d 

mww - - - -
10 hrs 

- - - ' .p!W5-4 ~o-odr<l 

I. w~J c3:l~ yc3:lF - ~- cmc3:l'ilei~ 
2. ~z:3l7 OJJ)Tld~ ;;mr3--t~P~ 
3. 23c::1Q1\oi ~ eirn'clc:t~o ~~wc313i 2Jd e..,c);jFc1 - m. c:j1J.)oym QJc)o!J~ 

4 

15



Course 
No. 

Course 
03 

Type of 
Course 

AECC 

Theory / 
Practical 

Thcory 

Nanne of Course (Subjeet) : K annada 

Credits 

Title of the AECC: B,t oo cd 

Ability Enhancenent Compusory (ourse (AFCO 

03 

9. t03 - Ac0orio 

B.Com. Semester II 
Subjed: Kannada 

Instruction 
hour per 

weck 

o 

AECC-II 

03 

Total No, of 
Lectures/l lours 

/ Semcstcr 

42 hrs 

Course Outcome (CO0): 

After completion of course -II, students will be able to: 

CO 1 : doui' BJTDdr ipne OITS 39tt. 

Syllabus- AECC-III: Title-#3 o --a 

Duratim 

of Exa 

2hrs 

Fornative 

Maths 

40 

Sumrnative 

Assessrren 

1 Marks 

60 

12 hrs 

10 hrs 

Total Hrs: 42 

10 hrs 

Tual 

10 hrs 

Marks 

100 

CO 2 : ' soiDCco nosiartdetos tos oEZ. 

16



Course 
No. 

Coursc 
04 

Type of 
Course 

AECC 

3. BTOAd moi 

2. JOn 

Theory / 
Practical 

Theory 

3. 2,0%0 gr 

6. soo des 

Credits 

B.Com. Semester-IV 

Ability Enhancement Compulsory Course (AECO 

03 

Subject: KANNADA 

Title of the Course: D dd-o 

Instruction 

hour pcr 
weck 

AECC-V 

03 

After completion of course, students will be able to: 

Total No0, of 
Lectures/Hours 

/Semester 

42 hrs 

Course 0utcome (C0): 

Syllabus- AECC- IV: Title- B,d oD dg,-U 

Duration 

of Exam 

2hrs 

Fornativc 
Assessmcnt 

Marks 

40 

Surnmative Total 

Marks 
Assessment 

Marks 

60 

Total Hrs: 42 

12 hrs 

10 hrs 

10 hrs 

100 

10 hrs 

17



KARNATAK UNIVERSITY 
SYLLABUS OF ENVIRONMENTAL STUDIES (Revised) 

ABILITY ENHANCEMENT COMPULSORY COURSE (AECC) under NEP:2020 
EFFECTIVE FROM 2023-2024 

Total Contact Hours: 42 

No. of Teaching Hours/week: 3 

Formative assessment Marks: 40 

After completion of course, students will be able to: 
Course Outcome (CO): 

YChapter 2: Ecosysterns 

Course Credits: 3 

CO 1. Define environmental studies and ecology with basic principles. 
CO 2. To examine the natural resources and their types and utility. 
CO 3. To outline the diversity and explain the conservation and its significations. 

CO 4. To identify the environmental issues, types of pollutions and their impact. 

Duration of ESA/Exam: 2 Hours 

Semester end assessment Marks: 60 

Content of ENVIRONMENTAL STUDIES-AECC 

Unit 1 Chapter 1: Introduction to Environmental Studies: 
Multidisciplinary nature of environmental studies. 
Scope and importance; Concept of sustainability end 
sustainable developmernt. 

a) Forest ecosystem 
b) Grassland ecosystem 

What is an ecosystem? Structure and function of ecosystem; 
Enerv flow in an ecosystem: food chains, fuodwebs and 
ecological succession. Case studies of the following ecosystems: 

c) Desert ecosystem 
d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 

estuaries) 

Chapter 3: Natural Resources: Renewable and Non-Renewable 
Resources 

Land resources and land-use change; Land degradation, soil 
erosion and desertification. 

Deforestation: Causes and impacts due to mining, dam building 
on environment, forests, biodiversity and tribalpopulations. 
Water: Use and over-exploitation of surface and ground water, 
floods, droughts, conflicts over water (International& Inter-state). 
Energy resources: Renewable and non-renewable energysources, 
use of alternate energy sources, growing energy needs, case 
studies. 

42 

Hours 
2 

5 

7 
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Unit2 Chapter 4: Biodiversity and Conservation 

Unit 3 

Levels of biological diversity: Genetic, species and ecosystem 
diversity; Biogeographic zones of India; Biodiversity patterns 
and global biodiversity hotspots. 
India as a nmega-biodiversity nation; Endangered and 
endemic species of India. 

Threats to biodiversity: Habitat loss, poaching of wildlife, man 
wildlife conflicts, biological invasions; Conservation of biodiversity: 
In-situ and Ex-situ conservation ofbiodiversity. 

" Ecosystem and biodiversity services: Ecological, economic,social, 
ethical, aesthetic and Informational value. 

Chapter 5: Environmental Pollution 
Environmental Pollution: Types, causes, effects and 
controls; Air, water, soil and noise pollution. 
Nuclear hazards and human health risks. 
Solid wáste management, Control measures ofurban and 
industrial waste. 
Pollution case studies. 

Chapter 6: Environmental Policies and Practices 
Climate change, global warming, ozone layer depletion,acid 
rain and impacts on human communities and agriculture. 
Environment Laws: Environment Protection Act; Air (Prevention 
& Control of Poliutiou) Act; Water (Preventionand Contrel of 
Pollution) Aet; Wildlife (Protection) Act; Forest Cunsorvaticn Act. 
International agreements: Montreal and Kyoto protocols and 
Convention on Biological Diversity (CBD). 
Nature reserves, tribai popuiations and rigits, ad humanvildlife 
conflicts in Indian context. 

Chapter 7: Human Communities and the Environment 
Human population growth: Impacts on environment, human 
health and welfare. 

Resettlement and rehabilitation of project affected 
persons; case studies. 

Disaster management: Floods, Earthquake, Cyclones and 
Landslides. 

Environmental movements: Chipko, Silent valley, Bishnois f 
Rajasthan. 
Environmental ethics: Role of Indian and other religionsand 
cultures in environmental conservation. 
Environmental communication and public awareness, casestudies 
(e.g,, CNG vehicles in cities). 

Chapter 8: Field work (Any two) 
Visit to an area to document environmental assets: 
river/forest/flora/fauna, etc. 
Visit to a local polluted site- urban/Rural/Industrial/ 
Agricultural. 

" Study of common plants, insects, birds, and basic principles of 
identification. 

Study of simple ecosystems - pond, lake and river. 

7 

5 

2 

19



Number of Theory 
Credits 

Unit 

The Course Rotany n ll semester has twe papers (Theory paper- 033 BOT O1| for 04 eredits and Practleal paper. 033 B(OT 012 for 02 credits) for 06 eredlts: Both the papers are compulsory. Details of the courses are a1 

04 

B.Sc. Semester IV 

Discipllne Specifle Core Course (DSCC) 
Subject: Botany 

Total Lecture 
Hours/Semester 

56 

Course Code: 034 BOT 011 
Course no:7 

Energy and limiting factors. 

Number of Practical 
Credits 

02 

Title of the course (theory): DSSC ECOLOGY AND CONSERVATION BIOLOGY 

Course outcome 
Students will be able to 

Know the principles and concept of ecosystems- Components, productions, 

Total Practical 
hours/Semester 

Kaow the concepts of productivity, measurements of productivity, food chain, food webs and 
trophic levels 
Undcrstand the diversity and characters of major ecosystems - Aquatic (Marine and Freshwater 
Terrestrial and Agricultural ecosystems 

56 

Know the Concept of biotic community with their Size and structure of bioic commun1ty 
Physiognomy, Life-forms, stratification, ecotones and concept of edge-effect. 
Understand the causes and patterns of ccological succession, concept of clumax. 

Know the positive and negative interactions among the organisms. 

Know the Concept of ecological niches, species coexistence, overlappng and niche scgregation 
Know the concept of Eutrophication, Heavy metal polhrtion, Ozone depletion, greenhouse c tYec 
Global warming and its efect, Acid rains. Pesticide, particulate and nuclear radiation. 
Understand the Solid wastes. Noise Pollution. Pest population and its biological control, invas1 
species and their effects on rattve species in aquatic and terrestrial ecosystems. 
Know the Patterns of diversity in a commnity, Diversity measurement and indices. 
Understand the Global distribution of organisms, concept of islands, biodiversity hotspots. 
Methods of conservation of biodiversity.Centers for origin ofcultivator plants, 
Know the population density, Natality and mortality. Life table, population growth curves. 
carrying capacity. 

Contents of Theory Course 

Topics 

Introduction to Ecology and Conservation Bio logy: 
Definitions, Principles of Ecology, Brief History, Major lndian Contributions, Scope 

and importance. Bcological levels of organisation. 
Ecological factors: Climatic factors: light, temperature, precipitation and humidity. 
Edaphic factors: Soil and its types, soil textúre, soil profile, soil formation; physico 

chemical properties of soil - mineral particle, soil pH, soil acration, organic matter, soil 

Teac 
Ho 
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66-A 
h°mus)and soil microorganisms. 

61- ( 

Topographic Factors: Altitude) 
Ecological groups of plants and their adapta tions: Morphological and anatloma adaptations of hydrophytes, xerophytos, cpipl1ytes and halophytes. Ecosystem Ecology Introduction, types of ccosystcms with cxainples -enestia a 

aquatic, natural and artificia<. 
Stnucture of ecosystem: Biotic and Abiotic component,detailed structure of a pond 

ccosyste0y Ecosystem functions and processes: Food chain-grazing and detritus; Food web, Ecological pyramids -Pyramids of energy, bionass and number. Principles of Energy flow in ecosystem., 
Bio-geo chemical cycles: Gaseous cycles -carbon and nitrogen, Sedimentary cycle 

Phosphorus. VEcological succession: Definition, types- prinary and secondary. General stages of 
succession. Hydrosere and xervscre. ,. 

L(Community Ecology: Community and its characteristics -frequency, density, Abundance, cover and basal area, phenology, stratifications, life-forms.Concept of 
Ecotone and Ecotypes. 

Intra-specific and Inter-specific interactions with examples.| 
Ecological methods and techniques: Methods of sampling plant coinmunities -frans�cts and quadrates) Re )Remote sensing as a tool for vegetaticn analysis, land use 

land covermapping. 

Population Ecology: Population and its characteristics - Population density, natality, 
mortality, age distribution, population growth curves and dispersal. 

Phytogeography and Euvironmental issues: 

Theory of land bridge, theory of continental drift, polar oscillations and glaciations. 
Centre oforigin of plant - Vavilov's concept, types. Phytogeographical regions -

concepl, phytogeographical regions of India. 
Vegetahon types of Kanataka - Composition and distribution of evergreen, semi 

evergreen,deciduous, scrub, mangróves, shoal forests and grasslands. Àn account of the 
vegetation of the Western Ghats. 

Pollution: Water pollution: Causes, effect, types; water quality indicators, water quality 
standards in India, control of water pollution (Waste water treatment). 

Water pollution disasters - National mission on clean Ganga , Minimata, Pacilic gyre 
garbage patch, Exxon valdez oil spill. 

Air pollution: Causes, effect, air quality standards, acid rain, control. 
Soii pollution. Causes, efect, solid waste management, control measures of soil 

pollution. 
Biodiversity and its conservation: 

| Biodiversity: Definition, types ofbiodiversity -habitat diversity, species diversiy and 
genetic diversity, Global and Indian species diversity. SDG's in biodiversity 

CODservation. 

.Values ofBiodiversiry - Ecosomic and aesthetic value, Medicinal and tinsber yiclang 

14 hrs 

14hrs 
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plants. NTFP. Threats to biodiversity. 
Concept of Biodiversity Hotspots, Biodiversity hot spots of India. 

Concept of endemism and endemic species. 
ICUN plant cátegories with special reference to Karnataka/ Western Ghats. 

Biodiversity Conservation- Indian forest conservation act, Biodiversity bill (2002). 
Conservation methods - In-situ and ex-situ methods 

hsitu methods -Biosphere reserves, National parks, Sanctuaries, Sacred grooves. 
Ex-situ methods-Botanical gardens, Seed bank, Gene banks, Pollen banks, Culture 

collections, Cryopreservation. 
Total 

SUGGESTED REFERENCE BOOKS: 

1. Sharma, P.D. 2018. Fundamentals of Ecology. Rastogi Publications. 
2. Odun E.P. (1975): Ecology By Holt, Rinert& Winston. 
3. Oosting, H.G. (1978): Plants and Ecosystem Wadworth Belmont. 
4. Kochhar, P.L. (1975): Plant Ecology. (9th Edn.,) New Delbi, Bombay, Calcutta-226pp., 
5. Kumar, H.D. (1992): Modern Concepts of Ecology (7th Edn.,) Vikas Publishing Co., New Dclhi. 
6. Kumar HD. (2000): Biodiversity & Sustainable Conservation. Oxford & IBH Pubiishing ('o L 

: New Delhi. 
7. Newman, E.L (2000): Appliei Bcology, Blackwell Scientific Publisher, U.K. 

56 Ho 

8. Chapman, JL&MJ. Reiss (1992): Ecology (Principles & Applications). Cambridge University Pres 
U.K. 
9. Malcolm L. Hunter Jr., James P. Gibbs, Viorel D. Popescu, 2020. Fundamentals of Conservatic 

Biology, 4th Edition. Wiley-Blackwel. 

10. Saha T. K, 2017. Ecology and Environmental Biology. Books and Allied Publishers. 
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Type of 
Course 

OEC-I 

Theory / 
Practical 

Theory 

Unit -1 

Unit -3 

Open Elective Course (OEC)-1 
Course Title: PHYOET 1.1: Energy Sources 

Credits 

B.Sc. Semester-I 

03 

No. of 
Classes/Week 

Total No. of 
Lectures/Hours 

42 

Duration 
of Exam 

in hrs 

3 

Internal 
Assessment 

Marks 

30 

Semester 

Wind energy harvesting and Ocean Energy and energy from Biomass: 

End 
Exam 
Marks 

70 

Introduction to Energy Sources: Energy concepts, sources in general, its significance and 
necessity. Classification of energy sources: primary and secondary sources. Energy 
Consumption as a measure of prosperity. Need of renewable energy sources. Conventional 

(commercial) energy sources, Non- Conventional energy sources (Renewable energy). 
Advantages of renewable energy. Obstacles to the implementation of renewable energy 
systems. Prospects of renewable energy sources. Fossil fuels & Nuclear energy- production & 

extraction, usage rate and limitations. Impact on environment and their issues& challenges. 

Unit -2 (14 Hours) 

Solar-Energy and its Applications: Potential of so lar energy, solar radiation and 

measurements, different types of solar energy collectors, advantages and disadvantages of 

different collectors, solar energy storage. Solar hot water supply systems. Solar air heating 
and cooling systems. Solar thermal electric power generation. Solar pumping, distillation, 

furnace and green houses. Need andcharacteristics of photovoltaic (PV) systems, PV models 

and equivalent circuits, and sun tracking systems. 

(14 Hours) 

(14 Hours) 

Fundamental of wind energy, wind turbines and different electrical machines in wind 

turbines, power electronic interfaces and grid interconnection topologies. 

Ocean Energy: Ocean çnergy potential against wind and solar, wave- characteristics and 

statics wave energy devices. Tide characteristics and statistics, tide energy technologies 

ocean thermal energy, osmotic power, ocean bio-mass. 

Energy from Biomass: Biomass conversion technologies: wet process, dry process. 

photosynthesis. Biogas generation: Factors affecting bio-digestion. Classification of biogas 

plants: Floating drum plant, fixed dome plant, advantages and disadvantages of these plants. 

Suggested Activities: 
11 

Total 
Marks 

100 
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Type of Theory / 
Course Practical 

OEC-II Theory 

UNIT-1 

UNIT-3 

Credits 

" 03 

B.Sc. Semester - II 

Open Elective Course (OEC)-II 
Course Title: PHYOET 2.1: Climate Science 

No, of 
Classes/Week 

Total No, of 
Lectures/Hours 

42 

Duration 
of Exam 

in hrs 

3 

Internal 

Assessment 
Marks 

30 

Semester 
End 

Exam 
Marks 

70 

Total 
Marks 

(14 hours) 

Atmosphere: Atmospheric Science (Metcorology) as a multidisciplinary science. Physicaland 
dynamic meteorology, some terminology, difference between weather and climate, weather 
and climate variables, composition of the present atmosphere: fixed and variable gases, 

volume mixing ratio (VMR), sourcesand sinks of gases in the atmosphere. Greenhouse gases. 
Structure (layers) of the atmosphere. Temperature variation in the atmosphere, temperature 

lapse rate, mass, pressure and density variation in the atmosphere. Distribution of winds. 

(14 Hours) UNIT-2 

Climate Science: Overview of meteorological observations, measurement of : temperature, 

humidity, wind speed and dirçc�ion and pressure. Surface· weather stations, upper air 
observational network, satellite observation. Overview of clouds and precipitation, aerosol 

size and concentration, nucleation, droplet growthand condensation (qualitative description). 

Cloud seeding, lightning and discharge. Formation of trade winds, cyclones. Modelling of the 

atmosphere: General principles, Overview of General Circulation Models (GCM) for weather 

forecasting and prediction.Limitations of the models. R and D institutions in India and abroad 

dedicated to climate Science, NARL, ITM, CSIR Centre for Mathematical Modeling and 

Computer Simulation, and many more. 

100 

(14 Hours) 

Global Climate Change: Greenhouse effect and global warming, enhancement in 

concentration of carbon dioxide and other green house gases in the atmosphere, conventional 

and non-conventional energy squrces and their usage. EL Nino/LA Nino Southern 

oscillations. Causes for global warming: Deforestation, fossil fuel burning, industrialization. 

Manifestations of global warming: Sea level rise, melting of glaciers, variation in monsoon 

patterns, increase in frequency and intensity of cyclones, hurricanes, tornadoes. Geo 

engineering as a tool to mitigate global warming? Schemes of geo-engineering. 

18 24



·., 

C09: Lc.1rn about qualil y nr surl i1ce wakr. g.rmi1 1d wa ler. l111p uri tii::s in wal•~ r, stand ard 0, ,Jf' wa ler 

qur!lity (color , pH, h:.rn:lni;ss, TllS, sulplrn.tc, flu oride, chlori de) for potaule, domestic, industiial and 

agricultural pmvose. Learn Water treatment technologies - house hold wa ter treatment , municipal 

water treatment, industrial treatment (primary und secondary treatment of industrial effluent), 

so fienfng of water, and disinfection of water. Determinations of J?O, BOD and COD, -and their 
significance. 

Syllabus-
DSCC-3 : Chemistry (fheory) III ( Code: 032OHE0H.) 

Unit-I: CHEMICAL BONDING & MOLECULAR STRUCTURE 

~o~c Bonding: General characteristics of ionic compounds. -Energy considerations in 
1001c bonding, lattice energy and solvation energy and their importance in the 
context of stability and solubility of ionic compounds. Born-Lande equation and 
calculation of lattice energy. Born-Haber cycle and its .applications. . 
Polarizing power and polarizability: Fajan's mies, ionic character in covalent 
compounds and percentage of ionic character. t 
Covalent bonding: General characteristics of covalent compounds. VB approach, 
shapes of some inorganic molecules and ions on the basis of VSEPR and 
hybridization with suitable examples of linear, trigonal planar, square · planar, 
tetrahedral, trigonal bipyramidal and octahedral arrangements. Concept of resonance 
andiesonating·structures of No 3-, co/- and so/-. · 
Molecular Orbital Theory: LCAO method, bonding and antibonding , MOs and 
their characteristics for ~-s; s-p and p-p combinations of atomic orbitals, p.onbonding 
combination of orbitals, MO treatment of homonuclear diatomic molecules and 
ions of 1st and 2m periods and heteronuclear diatomic molecules such as CO, NO 
and NO+. Comparison of VB and MO approaches. 
Numerical problems are to be solved wherever applicable. 

Unit-II : ALIPHATIC HYDROCARBONS 

All.:anes: Methods of preparation by catalytir. hydrogenation, Wurtz reaction, 
Kolbe"s synthesis and from Grignard reagent. Free radical mechanism of 
halogenations, relative reactivity and selectivity of halogenation. Conformational 
analysis of ethane and butane. -. 
Alkencs: Methods of preparation by dehydration of alcohols and 
dehydrohalogenation of alkyl halides. Mechanis~ of Ef, ~2, Elcb rea~tions. Saytzeff 
and Hofmann eliminations. cis Alkenes by partial catalytic hydrogenation and trans 

,: Total Hrs: 56 

14 hrs 

14 hrs 

r 

'j ' 
., I I 

i I 

i I 
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:ilkenes b y Bircb reduction. Reactions: Addition of H..X (Markownikov's and anti­

Markownikov's addition) Stereospecificity of halogen addition, regioselectivity and 

relative rates of addition reaction. Hydrogenation, hydration, hydroxylation and 

epoxidation of alkenes. Oxidative cleavage of alkenes with 

mechanism of ozonolysis in propene and polymerization. 

K.Mn04. Ozonolysis, 

Alkadienes: Classification, mechanism of addition of halogen and hydrogen halides 

in 1,3-diene, kinetically and thermodynamically controlled addition of HBr to 1,3-

butadiene, polymerization and Diels-Alder reaction. 

Alkynes: Preparation: Acetylene -from CaC2 and conversion into higher alkynes by 
dehalogenation · of tetra halides and dehydrohalogenation of vicinal-dihalides. 
Reactions: Acidity of 1-alkynes and formation of metal acetylides, addition of 
bromine and alkaline KMn04, ozonolysis and oxidation with hot alk. KMn04. 
(11 Lectures) 

Cycloalkanes: Types of cycloalkanes anU their relative stability. Baeyer strai.tLtheory 
and theory of strainless rings. Conformational analysis of cyclohexane with Karplus 
energy diagram. Axial and equatorial bonds. Relative stability of mono substituted · 
cyclohexanes. (3 Lectures) 

Unit-ID: SOLIDS & CHEMICAL KINETICS l 

Solids: Types of solids. Symmetry elements, unit cells, crystal systems, Bravais 
lattice types and identification of lattice planes. Laws of Crystallography - Law· of 

;,; constancy of interfacial angles, Law of rational indices. Miller indic~,s._ X-Ra~ ·.,,, 
diffraction by crystals, Bragg's law. Structures of NaCl, KCl and CsCl. Defects m·· 
crystals. 

Liquid Crystals: Explanation, classification with examples- Smetic, nematic, 
cholesteric, disc shaped and polymeric. Structures of nematic and cholestenc phases-

' molecular arrangements in nematic and cholesteric liquid crystals. Applications of 
liquid crystals in LCDs and thermal sensing. Nwnerical problems are to be solved 

wherever applicable. (7 Lectures) 

Chemical Kinetics: Review of reaction rates, order and molecularity. 

Factors affecting rates of reaction: concentration pressure, temperature, catalyst, etc. 
Examples for different orders of reactions. Derivation of integrated rate equations for 
zero and second order reactions (both for equal and unequal concentrations of 

. reactants). Half-life of a reaction (numerical problems). Methods for dctem1ination 

14 hrs 
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I 
of order or ~, re::i.c tiou by bnlf li te period nnd di fferenli ::i. l equation meU10d . Effec t of 

tcmpci::i.turc on rc:,ction ra tes, lcmpcratmc cocfticic.11t, Concept of ac tivation energy 

and its calcubtioti from Anhenius equation . Theories of Reaction Rates: Collis ion 

theory and Activated Complex theory of bimolecular reactions. Comparison of the 

~ two theories (qualitative treatment only). 1 ' 

Numerical problems arc to be solved wherever required. (7 Lectures) 

Unit-IV ANALYTICAL CHEMISTRY 

Gnwimetric Analysis: Stages in gravimetric analysis, requisites of precipitation, 

theories of precipitation, factors influencing precipitation, co-precipitation and post­

precipitation. Structure, specificity, conditions nnd npplicntions of organic reagents 

such as salcylaldoxime, oxine, dimethyl glyoxime, cupron and cupferron in inorganic 

analysis. Advantages of organic reagents over inorganic reagents. (6 Lectures) 

Water analysis: Water availability, requirement of water. Quality of surface wate~ ~d 

-b-c,und water. · Impurities in ·water. St.mdards·-of-water-quali
1

ty for -potable, domestic, 

industrial and agricultural purpose (color, pH, alkalinity, hardness, TDS, sulphate, 

fluoride, chloride etc.) 

Water treatment technologies: House hold water treahnent, municipal water 

treatment and industrial treatment (primary and secondary treatment :of industrial 

efiluent). Softening of water. Disinfection of water. Definition and determinations of 

DO, BOD and COD, and their significance. 

Numerical problems ~e to be solved wherever required. 

Recommended Books/References 

Inorganic Chemistry 

l. Lee, J.D. Concise Inorganic Chemistry ELBS, 1991. 

(8 Lectures) , .-~ ~, 
~ . 

2. Cotton, F.A., Wilkinson, G. ft Gaus, P.L. Bask Inorganic Chemistry, 3rd Ed ., Wiley. 

14 hrs 

3. Douglas, B.E., McDaniel, D.H. ft Alexander, J. J. Concepts and Models in lno~anic Chemistry,John 

Wiley ft Sons. 

4. Huheey, J . E., Keiter, E.A., Keiter, R.L. ft Medhi, 0. K. Inorganic Chemistry: Principles of Structure 

and Reactivity, Pearson Education India, 2006. 

5. Shriver, D.F. ft Atkins, P.W. Inorganic Chemistry, Oxford University Press. 

6. Wulfsberg, G. Inorganic Chemistry, Viva 13ooks Pvt. Ltd. 
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B.Sc. Scmcster- V 
Discipline Specific Course(DSC)-11 

Course Title: Chemistry (Th eo ry) XI 
Course Cocle:03 SCI-IE0 13 

Type of Theory Instruction Total No.of Duration 

Course /Practical Credits hour per week Lectures/Hours ofExam 

/Semester 

DSCC-11 Theory 04 04 56hrs. 2hrs. 

Course Outcomes (COs): At the encl of the course, students "ill be able to: 

Formative Summative Total 

Assessment assessment Marks 

Marks Marks 

40 60 100 

COi : Understand the types, theory,technique and applications of separation techniques like 

solvent extraction and chromatography,dyes and colors used in day-to-day life. 

CO2: Know color and constitution, classification, synthesis and aprilications of different 

types of dyes. 1 . 

CO3: Define spectroscopy and different regions of electromagnetic spectrum.Basics of UV/visible 

spectroscopy. Different kind of transitions that can take place within molecule 

CO4: Explain the origin of IR spectrum.Describe different ,types of vibrational modes of 

simple molecules.Explain the principles of different types of IR instruments.Outline 

different applications of UV, IR. 

COS: Importance Air pollution and Water Pollution, techniques for measuring w~!efi;ollution, 

effluent treatm~nt plant, water purification methods, sludge disposal, dispo~~l ofifu:lear '"" 
•4 

wastes and Water quality parameters for waste water, industrial water ;~d domestic water. 

Understand about types of soil, physical, chemical and biological properties of soil, soil 

organisms, micro and macronutrients 

CO6: Know about C~emical explosives and Rocket propellants. 

Unit 

Unit I 

Solvent extraction: Types, theory and mechanism. Extraction by ion-association and 

Chelation. Synergistic extraction, techniques and applications. Detennination of 

Uranium using oxine. (3hrs) 

Chromatography: Classification, techniqu es and development o f chromatograms. 

Paper chromatography: Theory, Rr value, factors affecting Rr value and it s 

~6 hrs/ 
,,.-~e~ 

14 hrs 
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,------,---- - - ---- . - -- --,------, . - t-. - S'c,,~-,"-rc·1tion of Pb2 ~, AgT and Hg/+ a1~ r---calculatio11 s, lcchn1q11cs 1111<. ,1pp 1cn 10 11 s . ,._, 

Unit II 

'\~~ 
\"'' 

Unit llI 

calculation of Rr v:ilu c, 

Column chromato~raphy: Theory, techniques and applicat1011s. Separation of 

methylene blue and malachite green. 

Thin-layer chronrntography: Superiority of TLC, theory methodologyand 

applications 

Ion exchange chromat-ogrnphy: Properties and types of ion exchangers. Action of 

cation and anion exchange resins, techniques and applications. Separation of amino 

acids from its mixture. 

Gas Chromatography and High-Performance Liquid Chromatography: 

Principles and applications. (llhrs) 

Ultraviolet Spectroscopy: -, 
Types of electronic transitions, chromophores and auxochromes, bathochromic shift 

and hypochromic shift, intensity of absorption, Woodward-Fieser rules for 

calculating /,maxConjugateddiencs such as alicyclic, homoannular and 

heteroannulardienes. Applications of UV spectroscopy. (5 hrs) 

Infrared Spectroscopy: 

Introduction to infrared spectroscopy, intensity of absorptio~ band, position of 
- .;-

absorptions, C-H, >C=O, O-Hand N-H absorption ba1~s ·with explanation for 
. ~ •- . 

variation in stretching frequencies. Identificat1;>t of H- b~nding i~talcohols, phenols 

and carboxylic acids using IR spectroscopy. 

Dyes: 
(5 hrs) 

Theory, color and constitution, classificatio1t_ mordant and wet dyes, synthesis and 

applications of conga red, malachite green, phenolphthalein, eosin and indigo . 

Dyes used in food and their safety, organic pigments with examples. (4 hrs) 

Molecular Spectroscopy: 

Interaction of clcctrnmagnclic radiation with matter, electromagnetic spectrum. 

Rotational Spectroscopy: 

Rotation of mo lecules, diatomic: rigid rotator, selection rulo: dcrivu ti l) ll k) r 

express ion of energy and ho11d length (I !Cl), pro blems 0 11 bond kngth , poly:11om ic 

molecules: linear, symmetric lop , asyrnmd ric lop rnokcuks (qu:1li1a1ivc appwac h) . 

/ 

14 

j 
f 
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Unit IV 

Vibrational Spectroscopy: 

Vibrating diatomic molecules - energy of diatomic molecules, force constant, 

vibrational spectra: hannonically vibrating diatomic molecules (HCI) and 

anhannonicity, Morse potential, dissociation energies, fundamental frequencies, 

overtones, hot bands, degrees of freedom for polyatomic molecules, modes of 

vibration, concept of group frequencies, and problems on force constants. Vibration­

rotation spectroscopy: diatomic vibrating rotator, P, Q, R branches. 

Raman spectra: Classical theory, ·. Rotational Raman spectroscopy (Linear and 

symmetric top molecules for S and R branch), Vibrational Raman · spectroscopy; 

vibration - rotational Raman spectra (Rotational fine structures), complementary of 

Raman and IR . 

Electronic Spectroscopy: 

Diatomi<f molecules: Born- Oppenheimer approximation, vibrat~onal course 

structure of electronic transition and intensity, Franck - Condon principle, • pre­

dissociation, 'g' and 'u' transitions and their applications in organic molecules. 

Environmental Chemistry 

Air pollution: Review of major regions of atmosphere. Chemical and 

photochemical reactions in the atmosphere. Sources, effects and control measures 

of air pollutants (CO, CO2, NOx, SOx and H2S). Methods of determination of CO, 

NOx and SOx. 

p 

~ 
.),, -~ ,.e:;_;~-r i .v 

\Vater Pollution: Water pollutants and their sources. Teclirtiques for.Jmeasuring 
er "-

water pollution .• Effluent treatment plant (primary, secondary' and terti_ary 

treatment).Water purification methods (reverse osmosis, electrodialysis and 

ion- exchange) Sludge disposal. Industrial waste managem~t. Disposal of nuclear 

wastes. Water quality parameters. (7 hrs) 

Soil chemistry: Types of soil, physical, chemical and biological properties of soil, 

soil organisms, nitrogen and sulphur transfonnation. A brief account of micro- and 

macronutrients (sources and importance) Detennination of pH, alkalinity, total 

organic matter, Ca (II) and Mg (II) ions in soil samples. (4 hrs) 

Chemical explosives: Preparation and explosive properties of lead azide, PETN, 

cyclonile (RDX). Introduction to Rocket propellanls. (3 hrs) 

I 

14 hrs 
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B.Sc. Semester-VI 
Discipline Specific Course (DSC)-13 

Course Title: Chemisti-y (Theory) XJ!l 
Course Codc:036CHE011 

Type of Theory Instruction Total No. of Duration 

Course /Practical Credits hour per week Lectures/Hours of Exam 

/Semester 

DSCC-13 Theory 04 04 56hrs. 2hrs. 

Course Outcomes (COs):At the end of the course students will be able to: 

Formative Summative 

Assessment assessment 

Mar~s Marks 

40 60 

CO 1: Understand Crystal field theory, crystal field splitting, calculation and comparison 

of CFSE in octahedral, tetragonal, tetrahedral and square planar complexes. 

CO2: Study the Stability of metal complexes {thennodynamic and_kinetif), stepwise and 

overall stability constant and their relationship. Factors affecting the stability of 

metal complexes. ' ' 

CO3: Learn the structure and constitution of Carbohydrates, Ring Size determination and 

properties, Structures of disaccharides and polysaccharides and biological 

importance. 

CO4: Study the classification of amino acids, stereochemistry bf amino acids. Zwitter ion 

and explanation to isoelectric point, Synthesis of amino acids and diptides, 

biological importance, primary, secondary structure of proteins (a-helical, ~:?'~heet), 

class-ification, isoprene rule, special isoprene rule constitution· and~thesis, of 
.>, • 

citral and a-terpinol. 

COS: Describe the Role of metal ions in biological systems wit!~ special reference to Na+, 

K+ and Mg2+ ions. Na/K pump and Structure of hemoglobin, myoglobin and 

chlorophyll. 

COG: Know the Solvent properties and typical reactions in liquid ammonia and liquid 

Sulphur dioxide. 

CO7: Distinguish between reversible and irreversible cells. Concept of EMF and its 

measurement. 

CO8: Describing the electrode potential, types, applications for pH and EMF 

detenninations. 

CO9: Explaining free energy change for ideal solution, theory of distillation process for 

separating liquid mixtures. 

COIO: Distinguish between miscible and immiscible liquids. Explain the critical solution 

Total 

Marks 

100 
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temperature, liquid-solid solution, solid solutions. 

CO 11: Learn to develop and demonstrate knowledge pertaining l'o the background and 

development of Green Chemistry, Learn about green chemistry and its necessity, 

choice of solvents atom economy and sustainable raw materials, about the 

, ' 

Unit! 

examples of green reactions and future trends in green reaction. 

Coordination Chemistry-II 

Crystal field theory, crystal field splitting, calculation and comparison of CFSE 

in octahedral and tetrahedral complexes, crystal field effects in weak and strong 

field ligands. Pairing energies. Factors affecting the magnitude of ~rystal field 

splitting. Spectrochemical series. Tetragonal distortion of octahedral geometry, 

John Teller distortion. Crystal field splitting in square pla1~ar complexes. 

Explanation-of color and magnetic moments of complexes. Detennination of 
' . . 

magnetic susceptibility by Gouy's method. Stability of metal complexes 

(thermodynamic and kinetic), stepwise and overall stability constant and their 

relationship. Factors affecting the stability of metal complexes. (8 hrs) 

Bioinorganic Chemistry 

Role of metal ions in biological systems with special reference to Na+, K+ and 

Mg
2

+ ions. Na/K pump. Structures of hemoglobin and chlorophyll, and the role 

of Fe(II) and Mg(ID metal ions in these pigments. Role of Ca2+ if{ blood 

•f.r 

clotting. 
~ ~- (3 nrs) 

Non-aqueous solvents 

Solvent properties and typical reactio~s studied in liquid ammonia and •Jiquid 

sulphur dioxide. 
(3 _hrs) 

-

56 hrs/ 
~cm 
14 hrs 

Carbohydrates: 
14 hrs 

UnitII 
Definition, classification, osazone formation and its mechanism, epimers and 

epimerization, interconversion of fructose and glucose, Kiliani synthes_is and 

Ruff degradation, ring structure of D-glucose, mutarotation, and determination 

of ring size of D-glucose by Haworth -Hirst method, confonnational analysis 

of monosaccharides (example: Glucose). Disaccharides: structure of sucrose 

and lactose (mention hydrolysis product, glycoside linkage and reducing 

properties). Polysaccharides: partial strncture of starch and cellulose. 

Photosynthesis of carbohydrates. 
(8 hrs) 

·-----------------'------' 
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Amino Acids, Peptides and Terpcncs: 

CI .fi . 
assi I cation ° f amino acids, stereochem islry of amino acids, z witter ion and 

explanation to isoelectric point, synthesis of amino acids from Gabriel 

phthalimide synthesis, Strecker' s synthesis, ninhydrin reaction. 

Peptides: Definition, synthesis of dipeptides by N-protecting (t­

butoxycarbonyl and phthaloyl) & C-activating groups. Overview of Primary, 

Secondary, Tertiary and Quaternary structure of proteins. 

Terpenes: Classification, isoprene rule, constitution and synthesis of Citral and 

CX:-terpinol (6 hrs) 

Eleetrochemistry-11 

UnitIII Electro Motive Force(EMF) 

t 

Electrochemical cells, Reversible and irreversible cells, EMF of a cell and its 

measurement by potentiometer, standard cell (Weston standard ceU)_,: types of 

electrodes, reference electrode- calomel electrode, sign ,conventions, Nernst 

equation, electrochemical series and its applications, salt bridge and its 

applications. Determination of pH of solution by hydrogen electrode, 

quinhydrone electrode and glass electrode methods, concentration cell with and 

without transference, liquid junction potential. Numerical p,;-oblems. 

Applications of EMF measurements-

i) Determination of solubility and solubility product of sparingly soluble salts. 

ii) Potentiometric titrations- acid-base and redox titrations, 

iii) Determination of redox potential 

Energy sources: Non-conventional energy sources. Solar ~energy, . thermal ,, 

energy, wind energy, geothermal energy, photovoltaic cells, biofu~ls and their 

applications. Batteries & Fuel cells- Primary and secondary batteries -

Construction and Applications of Pb-acid battery, Li-Battery,~ithium-polyn1er 

cell, and nickel-cadmium cell. Fuel cells-hydrogen-oxygen and Hydrocarbon-

Oxygen fuel cells and their applications. (4hrs) 

Micclle: Emulsions, micro emulsions or micellar emulsions, and its stability, 

properties of micro emulsions: electro kinetic effects. Colloidal electrolytes or 

association colloids, types of colloidal electrolytes. Micelles: surface-active 

agents or surfactants. (3 hrs) 

14 hrs 

33



 

 



{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }

